Functional imaging of the embryonic pacemaking and cardiac conduction system over the past 150 years: technologies to overcome the challenges.
Early analyses of cardiac pacemaking and conduction system (CPCS) development relied on classic histology and visual inspection of the beating heart. Current techniques that facilitate delineation of the CPCS include the use of specific antibody markers and transgenic mouse lines specifically expressing reporter genes. Assaying the function of tiny embryonic hearts required an increase in the level of spatial and temporal resolution. Current methods for such analyses include the use of intracellular and extracellular microelectrodes, echocardiography, rapid optical imaging using fluorescent dyes, and most recently optical coherence tomography. This review will focus on methods developed to investigate the functional emergence of the embryonic cardiac conduction system. Where appropriate, the methods used to delineate the anatomic pathways will also be discussed. The combination of techniques to capture both morphological and functional data from the CPCS will further improve with continued interdisciplinary collaboration. The Supplementary Material referred to in this article can be found at the Anatomical Record website (http://www.interscience.wiley.com/jpages/0003-276X/suppmat).